Prognostic value of CCN3 in osteosarcoma.
Osteosarcoma, the most common bone tumor, lacks prognostic markers that could distinguish patients before therapy and drive treatment choices. We assessed the prognostic value of CCN1, CCN2, and CCN3 genes, involved in fundamental biological processes. Expression of CCN1, CCN2, and CCN3 was measured by quantitative PCR in 45 newly diagnosed osteosarcomas. Cancer-specific survival was estimated using the Kaplan-Meier method. Associations with osteoblastic differentiation and/or drug response genes were assessed in tumor cells using Spearman correlation and Fisher's exact tests. CCN1 and CCN2 expression was associated with genes involved in commitment of mesenchymal stem cells toward osteoblasts and in early phases of osteoblastic differentiation (RUNX family genes; cadherin 4, 11, and 13; jun and fos; collagen I and SPARC). Although CCN3 is barely expressed in normal proliferating osteoblasts and mesenchymal stem cells, its expression was generally high in osteosarcoma and its level of expression did not correlate with any specific osteoblastic differentiation genes. High expression of CCN3 significantly correlated with worse prognosis in osteosarcoma. This may be only partly explained by the association with the expression of multidrug resistance-related protein 1 and 4, two ATP-binding cassette transporters that also acted as predictors of worse outcome in our study. Our study showed temporal and coordinated expression of CCN1, CCN2, and CCN3 genes during osteoblastic differentiation and highlighted significant differences between human normal and osteosarcoma cell differentiation in vitro. CCN1 and CCN2 expression shows no prognostic relevance in osteosarcoma. In contrast, assessment for CCN3 expression levels at diagnosis may represent a useful molecular tool to early identification of patients with different prognosis.